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ABSTPACT 

This study established a controlled instructional 
procedure for visual concept learning , in a school setting and 
investigated the possibility that an ability trait difference could 
effect visual learning of the concept. A total of 84 high visualizers 
and 84 low visualizers were selected from. 629 fourth grade children 
according to their scores o\\ two tests of visualizing ability. 
Subjects were randomly assigned to t^Hree treatment groups: (1) the 
sequenced learning group viewed a sequenced filmstrxp containing 
instruction on the concept of symmetry; (2) the trial-and--error group 
viewed a trial-and-error filmstrip presenting the same concept; and 
(3) the control group saw no filmstrip. Following treatment, each 
group was given a .^test of concept mastery and a test of the transfer 
of that mastery to identifying symmetry in works of art. Results 
indicate that: '(I) differing degrees of visualizing ability can be 
identified; (2) visualizing -ability . is strongly related to success in 
acquiring the concept of symmetry in visual arts; (3) the ability to 
identify symmetry in examples of visual art can be learned by both 
high and low visualizers; (4) a greater degree of transfer of this 
ability is achieved by high visualizers; and (5) the sequenced 
presentation was more effective than the trial~and-error 
presentation. (Author/ED) 
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INTRODUCTION 



A visualizing ability trait has "been specifically investigated 
in the field of psycholog-y since the nineteenth century. It "began 
under the term "irnap;ery." ^ . . 

Individual differences in ahility to iraagize have "been detected 

and mused over in the field of psychology at least since the identi- 

1 

fication of the trait in studies "by Galton, James, and Fechner. 
Visualization has "been consolidated as a factor to "be dealt wixh in 
psychology in ways equally as intriquing as those which probe the 
verbalization processes. 

Art education seems to "be an appropriate field for the study 
^of visualization or imagery. Both Her"bert Read and Rudolf Arnheim * 

stimulated considerations of visual imagery in art functioning 

2 

through their witings. Whereas imagistic processes "being investigated 
today are not considered the indetermina"ble processes proposed by 
former meanings of "imagination," they are not solely in reference to 
visual acuity either. The ability to see, anatomically, and the ability 
to hold the visualization or image in short or long term memory storage 
for further use are both components of the process. Image selection. 



^Francis Galton, Inquiries into Hiiman Faculty and Its Development 
(London: J. M. Dent, l833); William James , Principles of Psychology 
(New York: Henry Holt and Co., I89O); G. T. Fechner, Elements of 
Psychology (Leipzig: Beitkoph and Haertel, i860-). 

Herbert Read, Education Through Art (New York: Pantheon Books, 
Inc., 1958), Chapter III, "Perception and Imagination", Rudolf Arnheim, 
Art and Visual Perception (Berkeley, California: University of 
California Press, I95U). 
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image maiiipalutJon, and image retention can all "be considered as 
runcr.ions oT rlnj art experience and research on the ahilities to 
uae ther.e nr > In art performance is needed. 



RATIONALE FOR irr\^::;TIGATION OF THE 
VISUALIZATION TRAIT 



Early in th-'- ^wentieth century, the topic of imp-<^/=)ry and 

thr'U/?;ht ■ procer,L:e- vms widely investigated and mused. The determi- ' 

nation of a i^y^nposium on imagery in 1927, directed "by F. C. Bartlett 

(at that time .^'ditor of the British Journal of Psychology ) was 

3 

proposed, and r^^olIlt^ were published. Invited as the two other, 

panel rnemt'^^ri: with Bartlett were Aveling and Pear who held opposing 

view:; on thti influence of imagery upon thinking. Pear had previously 

..•aid that "the mentality of most ordinary persons is seriously affected 

k 

by their predominant imagery." 

Aveiinp; and Bartlett, on the other hand, raised questions of 

5 

"the being the product of thought" after which the definition 

of "thought" was pursued in such a context. The fact of "negligible" 
imagery processes in some subjects and the process of "inner speech" 
f later examined by Watson) became issues. Bartlett declared that 
"words are more flexible than visual images" and speculated that the 
high imaf^iser became entangled in description of his images rather 



^F. Aveling, "R-elevance of Visual Imagery to the Process of 
Thinking, III," British Journal of Psychology , XVIII .(l92T), 15-22^-; 
T.. ff. Fear, "Relevance of Visual Imagery to the Process of Thinking, 
I/' hritioh Journal of Psychology , XVIIT (l92T), 15-22. 

'^T. H\ Pear, "Is Thinking Merely the Action of Language Mechanisms? 
Jom-nal of Psychology , III, No. 11 (l920), 72-80. 

^F. C. Bartlett, "Relevance of Visual Imagery to the Process of 
Thinking, II," British Journal of Psychology , XVIII ' (l92T ) , 15-22. 
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than moving in on tiie point of a problem. In the "background of this 

controversy J. B.. Watson, hehaviorist and ohjectivist, who had appeared 

'on a symposium earlier (1920) with these men, had declared arhitrarily': 

6 

"thinking ia largely a verl)al process." The influence of behavioristic 
p3yr;holOp?y overwheljned the study of imagery until the 1960's. 

From I93O-I96O very little ahout the topic was of concern to 
ocientists. Thu passion for objectivity, observation, and laboratory 

a 

^jxperience:; overshadowed even statistical surveys such as Galton*s 
hr^»akt*a:-:t que^;t ionnaire . Galton's work had detected a wide continuum 

T 

(jV abilitiero to ima^U^.e and verified the aptitude as an ability trait. 

ExoerimentG with findings concerning imagery almost disappeared from 

8 

;}tudies in psychology. The title of Holt's article "Imagery: The 
Return of the Ostracized" was very appropiiate to a new focus on the 
■subject by 196^^. 

In previous studies the tendency to ht. :e and use images in think- 

9 . 

inp; was proposed to be measurable by Short who gave inental tasks 
to subjects from visual stimuli and recorded the result of a manipu- 
lation or use of the image. His work extended further into objective ■ 
measurement by use of instruments recording electrical activity" in 
thf' virtual as:;ociation areas of the cortex and in respiratory rhythms. 



"''J. B. Watson, ."Is Thinking Merely the Action of Language 
Mechanisms?" British Journal of Psychology , V, No. 11 (1920), QT-lOh. 

'^Galton, Inquiries into Human Faculty and Its Development . 
Op. cit. p. 60. 

®R. R. Holt, "Imagery: The Return of the Ostracized," American 
Psychologist , 1961;, 19/ pp. 25^-26i;. 

^P. L. Short,, "The Objective Study of Mental Imagery," 
The British Journal of Psychology , XVIII (July, 1953), 37-51* 



Visuaiists and verta] ijts becani^j "types" as some subjects, having 

mainly auditory i : i ty, recorded different respiratory activity 

when performir.,- n.^^ntul ta.jks requiring visual imagery. EEG studies 

veriri^-i a corr-IaMon between the mental activity which occurred 

while the :;ubject solved visual problems in contrast to other types 

• r r r-'blem:^ and in r^-::r i rai,ory activity at this time for subjects with 

different i:na^:i.:^i-' '^r verbal aptitudes. 

One or th^' :r.^,nt, prolific researchers in the area of imagery, 

10 

r^v'ently, nas been Allan Paivio. His account of the decline of • 

pjyeholof/ir>a: inver.t igat ions of'imagistic thinking is recorded in 

an article in th^ rsyohological Review . "^"^ 

V/atson :>eemed to reject the notion of nonverbal schemata 
or imag^r> partly on philosophical grounds and partly on 
the basis of the experimental evidence then available. 
He concluded that mental images are mere ghosts, with- 
out significance. The mediating functions that had " 
been attributed to images in thought and memory became 
the burden of implicit verbal responses or their 
s^entural 3ub3tituLes. A verbal :.emphas is has been 
,^renerally aT)parent in re:5earch on mediated transfer 
and generalization, clustering in free recall, associ- 
ation in language, and natural language mediators. 
The posi^ible role of imagery in such phenomena has 
b ti- e n 1 ar g e 1 y i g no red. 

The Paivio studies concerning the contributions of verbal and 
r>i"tor'ial fru^torc to the degree of efficiency with which children 
learn paired a^oociates have explored information processing of 
knowledge which pooes thene questions concerning visual vs. verbal 
fae i I i tat ion. * • ' . 



Allan Paivio,. Imagery and Verbal Processes (New York: Holt, 
Rinehart and Winston, 1971), p. ^92. 

"^^Allan Paivio, "Mental Imagery in Associative Learning and 
Memory," Psychological Review ,- IJOCVI (May, I969), 2^1-259. 
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1. Are coveert procesGeG, underlying pictorial 
i\uc 1 1 i I :it i on , i mage "based? 

Ar^- vh^- (.'ovt'rt orocai^r.ei: underlying pictorial 

T'lri I :V..:j.t ion oL* verb'tl kirid:i? 

Are the tvo procescier, indt.^pendent of one 

another but co--dependent on some unknown 

third pr-K-esG? . ' . 

At one point in the development of the Paivio investigations 

'1 .:U;:;7^>Jt^)n concernin^^ the abilities of the subjects can be 

notL';ei. The i:tudle:i did not divide subjects as high and low 

•/in aa L i z er :) 'i s a t e s t i'ac t or ... 

In Qther ctuaies Rohver, Lynch, Suzuki and Levin contend that 

the results oV their studies in this area do not permit a choice 

amon;:^ visual-vertal alternativeo and there is "no indication in the 

13 

present results that verbal processes are primary." It is im- 
portant to emphasize that in many of the preceerfing kinds of studies, 
the problem i3 one of symbolic transformation from a non-verbal to a 
verbal mode of thinking. Experimental invest legations in art education 
have previously employed this stimulus-response relationship to obtain 
m^-asur^/d re::ult::. 



^^Marcia Oil ley and A14an Paivio, "Pictures and Words as Stimuli 
and Resjjon'jf^ Items in Paired Associate Learning of Young Children," 
>r-.urnal of Experimental Child Psychology , VI (1968), 231-21^0. 

^^f-Zilliam Piohwer , Steve Lynch, Npjncy Suzuki, and Joel Levin, 
"Verbal and Pictorial Facilitation of Paired Associate Learning," 
Journal of Experimental Child Psychology , V, No. 6 (196? K 291-302. 

^ 'Brent Vvilson, "An Experimental Study Designed to Alter Fifth 
and Sixth Grade Students' Perceptions of Painting," Studies in Art 
Sducation , VIII, No. 1 (1966), 33-^2; Nancy J. Douglas and Julia 
Schwartz, "Increasing Awareness of Art Ideas of Young Children 
through Guided Experiences vrith Ceramics," Studies in Art Education , 
VIII, No. ? f:>pring, 196^7),' 2-9. . 



Cromer ''J r>tudy in art educration found that adolescents with 
concrete-imafci ic-inductive thinking abilities without corresponding 

development at>;3t rao-t-verbal-deductive thinking abilities resulted ' 

. * ■ 15 
m restricted development m art performance. 

Concept learning has. also been investigated in these dual mode 

::tuiier. . .'t^vart, aj a .■^^.nilt of his findings in investigations of 

image ry , i-: t at e ^ : . * 

. . . recent studies in visual imagery have reported 
differences in recall performance and concept attain- 
m^rnt between children of high and low imaging ability. 
fiLgh. imagery children are better able to remember 
. pictures: than fire low imagery children whereas low 
imagery rrhildren fom and recognize concepts more 
quickly than do high imagery children. 

IT 

A :-:tudy by Kuhlman examined these problems in childhood. Her 
work hypothe^izer; that high capabilities in imagery impede children's 
abilitier. to abstract qualitiej^ for use in generalizations. High 
imagistic children excelled in leai*ning the names of objects but had 
di rf icuity wit.h ^*(.)ncept classifications. 

Are learners who . ^ high visualizers less able to use abstract 
thinking than low visualizers if the learning mode and transfer tasks 
are both based in intellectual- visual processes rather than verbal 
on^.^s? Aliio, the question of the low visualizer^s capabilities for 



-^-^J. L. Cromer, '*An F]xperimental Study of the Effects of Verbal 
Language Conditions on Art" (unpublished dissertation^ Arizona State 
University, 191?). 

"^^J. C. otewart, "An Experimental Investigation on Imagery," 
Dissertation Abstract ,' XTJII (19^6) . 

^ C *>jr/-^ri+ i r.*^^ 0-'' ' ] 1 enbe>"*^^ ) Kuhlman, "I^anctions of Visual Imagery 
in the Learning and Concept Formation of Children," Child Development , 
XLI (1970) 1003-1015. 
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learnin/; in Vrm vlL^ual mode emerges as an Issue. Art education could 
offer a baae for studies which further investigate these and other 
relevant queGtioriG which are pertinent to the problem of art learning 
processes . 



RATIONALE FOR INVESTIGATION OF THE 
;EQUENCED-NOrTL:i';QUENCED TEACHING METHODOLOGY 



Whether or not visual concepts need to "be sequenced in a hier- 
archical structure in order to "be learned , is a question for program 
planners in art education . Are the subordinate concepts in a learning 
sequence of a visual nature subliminally known and capable of being 
retrieved, organized and applied to the use of a defined concept, or 

• / 

mu>pt the subordinate concepts in a learning sequence be presented in 

an organized manner in order to achieve maximum learning efficiency and 

be used effectively by the student. 

Locating pieces of research in the area of sequencing concept 

structure in art education gives sparse results. Studies can be found 

in the field which show evidences of differences in results of instruc- 

18 

tional methodologies. Also studies can be found that establish the 

fact that behaviors in visual discriminations and concept learnings 

19 

■in art are callable of change. Hierarchies of concept sequences in 
art content of a visual nature ne^d empirical underpinnings in the field 



^^Ronald W. Neperud, "An Experimental Study of Visual Elements, 
[^elected Art Instruction Methods, and Drawing Development at the 
Fifth Grade Level," Studies in Art Education , Vol. 8, No. 2 (Spring, 
1966), pp. 3-15. . ' • 

- ^^Gilbert Clark, An Investigation of Children's Abilities to Form 
and Generalize VisualV<jdticepts from Visually Complex Art Reproductions 
(Washington, D.C.: Office of Education, Project #0-1-060 ). 

0 
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In Conditions of Learnin^^ Gagne develops the theoretical possi- 
bilities, or 'i lii'Vfirchy of learning capabilities, giving . detailed 
ex^imple:: of 'jpurifif applications to school tasks. Learning processes 
have a structure with defined instructional 'methodologies and expected 
behavioral outcomes. These different classes of behaviors ar^ depen- • 
dent upon their positions in a hierajrchy of learning levels and have 
heijn systematized, and elaborated upon by -Gagne who first saw potential 
for setting conditions of learning in concordance with these levels. 
Thes*.- levels or domains of learning "are needed to distinguish the parts 
of a content area which are subject to different instructional treat- 
ments.""^ 

The learnin^j; of discrimination processes are different from the 
process of learning concepts, tne process of rule learning, or of -* 
problem solving. ■ These Teaming processes cut across subjecfcontent 
areas and can be made applicable to any one of them, such as art, , 
mathematics and science. Another reason for making considerations ot 
domains of learning in program planning is, "that they [domains] ^ 
require different techniques of assessment of learning outcomes. One 
cannot use a single way of measuring what has been learned. The 



20 

^■'Robert M, Gagne, The Conditions of Learning (2nd ed. ; New Yprk: 
Holt, Rinehart and Winston, 1970). 

Robert M. Gagne, "The Acquisition of Knowledge," Psychological 
Review, Vol. "69, 1962, pp. 355-365. 

'•''Robert M. Gagne, "Domains, of Learning," President's Address, 
American Educational Research Association, February, 1971. 

- 3 rbid . , p. 6. 
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VTOprrem planner encounters an additional factor of measurement in 

aeeding<*to know not only how well something has "been learned "but how 

. widely can thi:: rf.^sult "be generalized? This first aspect of transfer, 

evidencerl in Gagne^s position concerning a hierarchy of cumulative 

knowl^^yi^^e , is that of vertical transfer. New capabilities derive from 

prerequir;ite I r:.^arninr^. The second aspect of transfer concerns the 

{/eneralization of the concept to its use in other instances, designated 

a:: lateral transfer. 

Q'sfrne is deliberate in stating that these capabilities are not 

entities of verhalizahle knowledge. Behaviorally they are described 

by what a learner can do to .show evidence of mastery of that level of 

the hierarchy. 

Intellectual skills are learned in a short time and 
•with extreme ease provided that the conditions are 
right. If the conditions are not right, however, 
a great deal of time can be wasted and an enormous 
amount of frustration generated. Most important 
£unong the right conditions is the prio^ learning 
and recall' of prerequisite skills. 

^ He further states 

There should be little doubt that the mastery 
of basic intellectual skills is necessary for all 
further learning, and therefore that acquiring 
such skills constitutes a necessary educational 
goal. The most reaspnabl^e,- interpretation of 
current evidence is that systematically struc- 
tured mastery in sequence 'is the surest way to 
attain this goal. To be sure, some fortunately 
well-endowed students find their way successfully 
without a pre-planned lesson structure. To 
imagine, however, that. intellectual skills can • 
be learned-. -by the majority -of students in an 
unplanned, incidental manner seems romantic 
wishful thinking of an extreme sort.^^ 



^ Robert Gagne, ''Expectations for School Learning Phi Delta 
Kappa Address, Annual Meeting of the American Educational Research 
Association, New Orleans, March 1, 1973, P- 6. 

or. 



-^ Ibid . , p. 7. 

ERiC 11 



This poses an interesting question concerning vertical ' learning 
transfer in r^'lation t,o individual abilities in visual thinking. 
Learning procecset: using visual concepts have seldom "been considered 
in art education in relation to domains of learning. To investigate 
sequenced learning methodn with subjects of different abilities in 
visualization would offer data not only on the treatment effects "but 
on visual concept learning in relation to visualizing ahility. 

■^'he influence of sequenced and non-sequenced instruction upon 
♦:,h^' learning of a visual concept "by subjects vith differences in the 
vicualizing ahility trait^poses questions under consideration in the 
~tuiy. Will low visualizers learn an ahstract concept equally as 
well as high visualizers if the concept is in the visual mode and the 
means of measurement , are also in that mode? Will the sequenced or 
non-sequenced presentation facilitate high or low visualizers in 
If^arning the concept? 

Also the question of ahility to generalize the concept for ident- 
ification in art visuals is an area for investigation in the study. . 
Will the high or low visualizing trait or the Sequenced or Non-Sequenced 
instructional treatment affect the generalization of the concept for 
use in art? Will high and low visualizers "be a"ble to a"bstract and 
apply a concept generalization in the visual learning mode equally well? 

The general nu^ll hypothesis for the study states that using 
• different instruc-tci^ojatri methods for students of different visualizing 
ability causes no significant difference in concept mastery or in 
transfer of the concept mastery to an art performance tusk. 



. Hypotheses for the Study 

HI : There is no r,ignificant difference in the scores 
of the high visualizers and the low visualizers on the 
visual concept mastery test. 

H2q: Th^ere is no significant difference in the scores 
of the treatment groups on the visual concept mastery 
tept, , , 

H3q: There in no significant difference in the scores 
of the hi^^h visualizers and the low visualizers on the 
art transfer test, 

HU^: There is no significant difference in the scores 
of the treatment groups on the art transfer test. 

PROCEDURE 

This study involves the design of an experiment which detects 
hip^h and low visualizing children, teaches them a visual ahstract 
conce^p't (identifying symmetrical shapes in art designs),, testt: them ^ 
on the concept mastery of the learning task and additionally tests 
the transfer value of that mastery, the identification of symmetrical 
'shapes in works of art. . , ' ' 

Two teaching methodologies were defined, a sequenced concept 
presentation and a visual trial-and-^error presentation of the concept 
"syTninetry'' and instructional media (two different f ilmstrips ) were 
made in order bo offer the hypothesis for the experiment two means of 
exploration . 

The concept of* "symmetry" was analyzed using Gagne's hierarchy- of 
intellectual skills to identify two prerequisite concepts of bisection 
and equidistance necessary for identification of shapes which are 
symmetrical in art visuals (Fig, l). 
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A oonr-ept mactery te;;t and £tn art transfer test were developed 
uri'i'T th*-» ?ri>.y:\ Mo.it-l jf ini:truct tonal des:ign in ^/hich throe major 
•'ornponr*nt:; (.f : nr.^rur-^/icjn are *int en*dependeni : 

a. ::{>r^f:if ication of thf.* instructional objective ' 

b. developinent of a tent rntr-isuring attainment of 
Ih'i^: ob,5»-:c!t ivo ■ • 

c. selection of media and design of instructional 
materials to facilitate the learning of the 
.specific objective. ,^ 

Fi^^ure 2 [:hown the proceiss for the development of the materials 

for lrv2 expefriment. One of the foremost pleas in the literature of 

art education by advocates of systematic curriculum evaluation is 

that of- structuring and sequencing content in ai>t and designing and 

26 

tejting instruments for measuring visual learning of the content. 
Programs with specified learning objectives, sequenced learning tasks 
ba3od on defined levels of learning, a judicious selection of media 
and a multiijle assessment system are mandatory curriculum structur'es 
which need development in art. 

The design of the experiment is illustrated in Figure 3. The 
selection of high and low visualizers was derived from scores which 
the subjects made on two tests of shape manipulation and figure 

It 

^^Brent Wilson, A Proposal for Systematic Curriculum Evaluation 
in Art Education," Studies in Art Education , IX (Spring, I963), 57-6?; 
Donald Jack Davis, "Fluman Behavior: Its Implications for Curriculum 
Development in Art',' Studies in Art Education , Vol. 12, No. 3, Spring, 
1971, pp.h-lp. 
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trariiJ format ion, the Minnesota Paper Form Board Test (MPFB). and the 
28 

Flags test. The population from whom the suhjects were chosen con- 
Disted of all fourth graders in seven schools randomly selected from 
all elementary schools in a county wide school system of 8^,000 students, 
the population of the county in the second quarter of 1973 "being esti- 
mated at ii?8,517. 

These two tests were administered consecutively to all fourth 
;:rade classroom groups of students in a half-hour session per group. 
From scores on the tests, eighty- four high vi£ualizers in the upper 
quartiU- of scores were selected as subjects for the experimental 
phase of the study. Concurrently, eighty-four low visualizers were 
selected from the lowest quart'i^le of scores for the evperiraent. A 
description of the subjects is shown in tahles 1 through 6. 

T^J'JZl 1. ~ Sex Differentiation 







Male 


Female 


Total 


Low Visualizers 


h2 


h2 


&h 


High Visualizers 


6l' 


23 


8k 



'W.* H. Quasha and Rensis Likert, Revised Minnesota Paper Form 
Board Test . f^anual 1970 Edition. (New York: The Psychological 
Corporation, 1970). 

p8 * 

^'L. T; Thurston and T. S. Jeffrey, Flags:.. A Test of Space 
Thinking (Chicago: Education Industry Service, 1956). 
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TABLE — High Visualizers and Low Visualizers by Schools 



High Low 
Cchool Visualizers Visualizers Totals 



-1 27 2 29 

P 8 16 2U 

3 T 9 16 

U 12 2h 36 

5 3 19 22 

6 ' 15 2 IT 
T 12 12 2it 



Totals 81+ Bk 168 



TABLE 3. — Subject's Stanine Scores from School Achievement Records* 



Stanine Rank Low Visualizers High Visualizers 



9 0 2 

8 1' . 15 

7 1 5 

6 . • It 15 

. 5 10 lii 

■ l» 25 10 

3 13 • U 
2 TO 

1 10 0 



Totals &k 8It 



*CTB3: Grade 3 



(Monterey, California: McGraw-Hill Book Co., 1968). 
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TABLE h. — Mean Stanine Scores for the Experimental Groups 
California Test of Comprehensive 
Basic Skills 









No. of 




M 


SD 


Subjects 


High Visualizers Control 


6.17 ^ 


1.72 


28 


High Visualizers TE 


6.0 


1.6U 


28 


High Visualizers SE 


5.5 


1.50 


26 


Low- Visualizers Control 


3.6 


1.55 


28 


Low Visualizers TE 


3.2 


1.70 


28 


Low Visualizers SE 


3.6 




27 


TABLE 5. - Mean Scores from 


MPFB Test* 


ty Experimental Groups 










No., of 




M 


SD 


Subjects 


High Visualizers Control 


30.5 


7.09 


28 


High Visualizers TE 


30.2 


6.79 


28 


High Visualizers SE 


29.0 


9.98 


26 


Low Visualizers Control 


9.6 


5.h 


28 


Low Visualizers TE 


11.3 


7.01 


28 


Low Visualizers SE 


8.1 


5.78 


27 



*Range l-Gh . 



TABLE 6. — Mean Scores from Flags Test* "by Experimental Groups 



No. of 

M SD ' Su"bjects 



High Visualizers Control 58'. 0 13.07 28 

•High Visualizers TE 59.^+1^.58 28 

High Visualizers SE 6O.9 17.^6 26 

Low Visualizers Control - 5.6 7.35 28 

Low Visualizers TE - 5.6 6.88 28 

Low Visualizers SE - ^.7 ^.33 27 



*Range 1-126. 
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The fourth grade population in the seven schools contrihuted 629 
subjects. There were 319 males and 310 females represented in the 
list of test scores on visualization. The mean age of the 629 students 
was 9.^6 years. 

Using the corrected raw scores recommended "by each test manual, ^ 
the rankings and percentiles were computerized. On the Flags test, 
adjusted raw scores of 1.96 and lower (through the negative scores) 
fell into the lower quartile of the test and adjusted raw scores of 
U3-98 fell into the upper quartile of the rankin£.a,...af..-±he_629 scores. 
On the MPFB test the adjusted raw scores, of -9 to +12 served as the 
lower quartile ranking for the low visualizers. The high visualizers 
were selected from score rankings of 20-58, the upper 50th percentile. 
There was one quartile of scores separating the high and low visualizers 
in the MPFB rankings. There were two quartlles of difference in the 
separation of scores ranked for the high and 'low visualizers on the 
Flags test. No low visualizer had a MPFB score ahove the lower quartile 
of MPFB test scores and no high visualizer had a test score- "below the 
50th percentile of the MPFB scores. 

The scores of the two tests were not combined "before percentile 
rankings were made "because, of 

1. The difference in the visualizj^tion factors tested 
; on each of the two tests; 

2. The difference in niim"ber of test items and the - 
difference in raw score adjustment formulas; 

3- The relatively low correlation coefficient of .378 
[Pears.on Product-Moment Correlation Coefficients 
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for the scores on the Minnesota Paper Form Board 
test and the Flags test] obtained for the 629 
subjects' scores on the two tests. 
The high visualizers were randomly assigned to each treatment 
group, as were the low visualizers. An equal number of high and 
low viaualizers were assigned to each treatment. The Sequenced 
learning group (SE) was given instruction by the Sequenced film 
on Symmetry after which the Concept Mastery test and the Art Transfer 
test were administered to the group. The same procedure was used 
with tho Trial-and-Error (TE) learning group with the exception of 
viewing the Trial-and-Error filmstrip rather than the Sequenced film- 
strip by the group. The Control group experienced the same procedures 
with the omission of the filmstrip viewing. The filmst'rips which 
were used and the Concept Mastery and Art Transfer tests which were 
administered were those developed in the Briggs Model by. the in- 
vestigator. (See Fig. 2.) 

The investigator worked in the school settings with each of the 
treatment groups within the regular scheduling of the school day. 
Almost an hour was needed per group to view the filmstrip and work with 
the testing materials. Small groups of seven or less worked with the 
investigator and were shown the appropriate filmstrips for that group 
and were administered the two tests, Concept Mastery and A.rt Transfer. 
The high and low visualizers were mixed together in the same learning 
groups and each came to work with the invest-igator with his assigned 
treatment group. As many as five group sessions per day were possible 
for the . investigator to direct within school hours. 



-22- 

The irive./t igator rotated tHe different sessions, conditions 
permitting, to avoid the timing of particular sessions at the same 
:5f:he'iule gIo*.. 'I'hur; the trial-and-error learning groups were not 
ail hf^l'J at the 9 o'clock schedule session throughout the whole 
experiment, but each group was administered the treatment at equally 
different times during the school day. The effort to avoid the art- 
ificiality of a "special event" atmosphere was sought as the investi- 
;':'itor 'worked with the students in the continuity of a teacher's 
classroom planning.- The small treatment groups worked with the researcher 
in private, but normally used working areas of the school such as a 
study room between the classroom and library or small session confer- 
ence rooms. The children moved into the group as if the investigator 
were an additional teacher on the staff with whom they would viev a 
fllmstrip and work with some related materials. No session required 
more than 50 minutes of work and an hour was ample time to allow the 
total process of moving and resettling the next small group for the 
treatment session. 

Directions were read and the conditions were kept as consistent 

as possible in every group. The testing materials were organized and 

administered in the same order for each session. The filmstrip viewing 

by each group was consistently, controlled by recommended measurements 

of audience placement for adequate film viewing as described in Dale's 

30 

publication, Audio-Visual Methods in Teaching . 

'^K'U';ar Dale, AudLO-Visual Mffthods in Teaching > (<Rev . ed.- New York: 
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RESULTS 

Each of the two dependent variahles, the Concept Mastery Test 

and the Art Transfer Test, was used separately in an ANOVA statistical 

design. A 2 x 3 factorial design using ahility and treatment as 

factors was used for each test. The ahility factor contained two 

levels of ahility, high and low visualizers, and the treatment factor 

contained three levels of instructional treatment; Sequenced learning, 

Trial-and-error learning, and a Control group treatment. Program 
31 

AVAR23, an analysis of variance routine permitting unequal' cell fre- 
quencies, was used. 

Dependent Variahle 1 : Concept Mastery Test 

A s'ource tahle for an analysis of variance statistical test for 
Variable 1 is, shown in Tahle 7. Data from the tahle indicated signifi- 
cance obtained (F = U9.83, df = 1, 159, P'C.Ol) for the A factor. 
Visualization, in the experiment, the higher mean "being that of the 
high visualizers. For this reason Hypothesis 1q stating that there 
is no significant difference "between scores on the concept mastery test 
for high and low visualizers was rejected. 



D . Veldman , Fortran Prograjnming for "the Behaviorial Sciences 
•■'{New York: Holt, Rinehart and Winston, Inc., I967). 



24 



-2U- 



TAhLK Y- — Analysis of Variance Summary: 'Concept Mastery Test 







df 


MS 




F 


A 7i3. Ability 


1 


8126.26 . 


h9 


83« 


3 Treatments 


2 


1387.90 


. 8 


51* 


AB 


2 


300.11 


1 


8U 


Within GroupG 


159 


163.06 







*p <: .01 



Data from the Source table also indicated a significance obtained 
= df = 2, 159, p< .01) for the B factor. Treatments. For 

this reason Hypothesis 2^ stating that there is no significant difference 
between scores on the concept mastery test of the treatment groups was 
rejected. 

The Ability by Treatment interaction failed to obtain significance. 
(F = 1.8^4, df = 3, 159, p<.l6). .A post 'hoc Neuman-Keuls sequential ' 
range test of comparative means was applied to the treatment means ia 
the B factor. (See Table 8.) 

Data from the Neuman-Keuls test showed that the Sequenced and the 
Trial-and-Error treatment groups each obtained significance over the 
Control group. The Sequenced treatment group also obtained significance 
over the Trial-and-Error type of treatment. -(See Table 8.) Cell means 
for Variable 1 are shown in figures h and 5. 
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Visualizers fro.u Dependent Variable 1, 
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Figure 5. — Graph 2: Visualization Effect for 
Treatments frorn Dependent Variable 1. 
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TABLE 8. — Newman-Keuls Test of Significance for B Factor 
(Treatments) Concept Mastery Test 





Group Classification 


Mean Difference 


Contrasts 


SE over Control 

SE over TE 

TE over Control 


10.05 
5.18 


3.80* 
i;.83* 
h . 83^ 



< .05 

Discussion of Varialjle 1 



The Concept Mastery Test requested eleven concept verif icfettions by 
arrangement of pairs of hapes symne trically on matrices. Of the two 
levels of visualization the high visualizers made a significantly higher 
mean score. The group^ who had learned the visual concept from Sequenced 
methods of instruction obtained significantly higher mean scores.- The' 
Trial-and-Error group obtained a mean score significantly higher than 
that of the control- group. The moan score, of the Sequenced group was 
significantly higher than that of the Trial-and-Error group. From the 
evidence in the data it appears that sequencing the learning of the 
prerequisite concepts 'in this instance of visual learning was a definite, 
learning advantage. 

Although it might be expected that subjects with an increased degree 
of visualizing ability would show stronger competence in learning' a 
visual concept, the fact that low visualizers also achieve increased 
competence argues for overt instruction in visual education. Additionally, 
it reiterate.'^ that learning visual concepts does not occur entirely by 
mntur^ition but if; accelerated significantly through syrjtemat 1 zed instruction 

28 
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Dependent Variable 2 : Art Transfer Test 

A source table for an analysis of variance statistical test for 
the Art Transfer Test (variable 2) appears in Table 9. Data from the 
source table indicated significance obtained (F = 36.58, df = 1, 159, 

< .01) for the A factor, Visualization, in the experiment, the higher 
mean being that of the high visualizers. For this reason Hypothesis 3^ 

bating that there^is no significant difference between scores .on the 
Art Transfer test for high and low visualizers was rejected. 



TABLE 9. — Analysis 


of Variance 


Summary Table: \rt 


Transfer Test 




Source ' 


df 


"MS 


F 


A Vis. Ability 
B Treatments 
AB 

Within 


1 
2 
2 

159 


. 11338.3^ 
5985.23 
1026.12 
309.93 


36.58* 
19.31* ' 
3.31* 



*P<; .05 



Da'ta from the source table also indicated a significance obtained 
(F = 19.31, df = 2, 159, p ^ .01) for the B factor. Treatments. For 
this reason Hypothesis stating that there is no significant difference 
between scores on the Art Transfer test of the treatment groups was 
rejected. 

The Ability by Treatment interaction was obtained (F = 13.31, df = 2, 
159^ P <;^'.0l). A Neuman-Keuls test was applied to the means, of the 
B factor variable and revealed that the Sequenced learning transfer gained 
a significance over the Control group at 20.7r>7.99 at p<:^ .05. The 
Trial-and-Error learning transfer gained a significance over the Control 

. 1 . 
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group at 12.59^6.66 at p<^.05. The Sequenced learning gained a 
significance over the Trial-and-Error learning at 8. 12> 6.66 at p<^.05. 
(oee Table 10. ) 

Dana frorn Taule 10 shov an interaction effect "between the A factor, 
visualization abilities, and the B factor, treatment groups- Further 
investigations were hegun for applying a Ne\iman-Keul,s test to the 
appropriate means, » 



TABLE 10-. ~ Neuman-Keuls Test of Significance for B Factor 
(Treatments): Art Transfer Test • 





Group Classification 


Mean DT"f*ference 


Contrasts 


SE over Control 

GE over TE 

TE over Control 


20.71^ 
8.12* 
12.59* 


7.99 
6.66 
6.66 


^p < .05 







A post 'hoc trial "by trial analysis of group means using a 
Neuman-Keuls test of significance for the Art Transfer test was made 
and gave the following results. For the High Visualizers the inter- 
actions showed that the High Sequenced group obtained significance over 
the High Control group at 29. 3^> 11.32 and the High Trial-and-Error 
group obtained significance over the High Controls at * IT . 32^ 9 • ^3 . 
cThe High Sequenced group also obtained significance over the High 
Trial-and-Error learners at 29.l6>9.^3. (See Tahle 11.) 
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TABLE 11,. — Neuman-Keuls Test of Significance for High 
Visualizers: Art Transfer Test 



Group 






Differences ' 
Mean 


Contrasts 


High SE 
High TE 
High SE 


over 
over 
over 


High Control 
High Control 
High TE 


IT . 32* 
29.16* 


11.32 
9.43 
9.^3 



*p c .05 

The Neuman-Keuls Test applied to the means of the Low Visualizers' 
scores detected no significance hetween the Low Trial-and-Error learners 
and the Control -group or hetween the Low Sequenced learners and the 
Low Trial-and-Error learners. There was a significance detected hetween 
the Low Sequenced learners and the Low Control group at 12.08>11.32. 
(See Tahle 12.) The interaction of all ahility hy treatment comparisons 
are listed in Tahle 13. Cell means for Variable 2 are shown in Figures 
6 and T. 



TABLE 


12. 


~. Neuman-Keuls Test of Significance 
Art Transfer Test 


for Low Visualizers: 


Group 






Mean Difference 


Contrast 


Low SE 
Low SE 
Low TE 


ovfer 
over 
over 


Low Control 

Low TE 

Low Control 


12.08* 
k.22 
T.85 


l-i-.32 
9.^3 
9.^3 



*p \ .05 
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Figure 6 .--Graph 3: Treatment Effect for 
Visualizers from Dependent Variable 2. 
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CELL MEANS: ART TRANSFER TEST 
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Figure 7 . — Graph 4 : .Visualization Effect for 
Treatments from Dependent Variable 2. 
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TAbLr. 1^'. — ■ .\-!ijr-an-KeuI^ Tei;t of Significance for A x B Interaction 
(Ability x Treatment) Art Transfer Test 



Mean Difference Contrasts 







37 


.01 




9.99* 




over H-C 


29 


.3h 




9.55* 




■•ver L-TE 




.16 




u . yy 




over li-.'E 




.93 




8.19* 


F:-3E 


over H-TE 


12 


.01 




6.82* 


f <-.''^ r 


over L-C 


25 


.00 




9.55* 




over H-C 


IT 


.32 




8.99* 


;!-TE 


over L-TE 


IT 


.Ik 




8.19* 




over L-SE 


12 


■ 92 • 




6.82* 


r . ■» T . 


over L-C 


12 


.08 




ft QQ* 


L-r.E 


>ver [f-C 


h 


.ko 




8.19 




over L-TE 


h 


22 




6.82 




ov^'-r Iz-C 


, T 


85 




8.19 




over H-C 




IT 




6.82 




ver L-C 


T 


68 




6.82* 




*r; < .05 












1)3 ion of Variable 2 










The Art Transfer 


Test requested 


twenty-tvro 


concept 


verifications 


by id 


entification of 


symmetrical shapes in art 


exemplars 


From the 


evlde 


nee in the data 


it appears that 


the groups 


receivin 


g sequenced 



iri.^trur't ion were able to ^i^eneralize the concept for application to 



-xrl vi3';alj more Jucces^^ ful ly than the TE groups, making higher mean 
scores on the Art Transfer test. 

The hih'li visuaiizers appeared more successful than low visualize^^s 
in r^enera'l iziru- the visual concept to art application. Stronger 
visualization ability seemed to aid the facility to learn a visual 
concept and ^;eneralize it, as supported by the significance achieved 
by both high treatment groups over the Control group of high visualizers. 

31 



ir.'.' V'i:i:i[uLr a.l;:o i the fact that the visualizers in the 

'^'"rrro^. frroup ie a si.-^ni f leant ly higher mean score than the 
in low Cntrv)! ^rrvoup. Only the low. Sequenced . group 

U^r. 1 r'l caric^* ■ iVfjr *.hc- iov Control group of visualizers. 
Ir'i^ii-^Lr.i-Krr*. r iHarniru.^ rn^:>thod had minimal effect with these low 
'ili.>*r.; 'i.r:i i'ld fiot obtain significance. 

K'. r >.,'arn:r:f' a vi:>ual ctjnc^^jit and being able to generalize its 
t i f Iv'at i-^n t' ^ art exaniple^ the data support the use of Sequenced 
niri^: T-rvOgr.air.s with the expectation that high visualizers will be 
-iful with the task. 

COMCLUSIONS 

From the data obtained in the study, the following conclusions -can 
lixnmarized for the study. 
I. • Fourth r^rade students can -be identified as possessing 

differinf' de^reeij of visualii^ing ability. ^ 
?, Vi /.ual iiun^{ ability in r^uch students is strongly 

relate:! to succors in acquiring the concept of 

jyi'iinetry a.i it applies to visual art. 

Both "lii.-^};" and "low" visualizers can learn to - 

iniprov'.' their p^i-rf ormance in identifying the 

eoncep'. , jymrnetry, in examples of visual art. 
'4. Hirh vi r.'iaJ Ir'^.^rL; in this study learned an 

'jt:j',^avt r ,ri',:--rt which way visual with more 

l^rA'i 'Hl'^rt'^y ^.hfu. did low v i i;ual i zerc , 



3.> 



-35- 

S. both "h:>j:?i'' and "low" viBualisera transfer the 
learnin.-^ of visual concepts to use in art, with 
the {-^^r^-ater degi*ee of transfer "being achieved "by 
tho hi;^h vit)uali'zerD . 
r. A carefully sequenced visual learning presentation 
of if^ii i t ive art learning reflecting an ^.nalysis of 
prerequisite learnings has "been- found to "be more 
effective than a " trial-and-error" visual presen- 
tation of the saine materials using the same 
' d 1 1 m o f i n 1', t r u c t i t.m . * - 

The 3tu ly recognized a human ability, visualizing or imagjzing, 
which influenced art performance. The investigator attempted to 
•ontrol an instance of visual concept learning applicable to a real 
jv.'ho-jl setting and investigate the -possibility that an ability trait 

■ilfference could affect visual learning of the concept.. 

32 

Cont:r?iry to the Kuhlman ^^tudy, high visualizers do learn 
abstract concepts as well as or better than low visualizers as data 
i^howr. in this study which uses abstract visual -concepts. An art 
educ'.it^;r who con^jtantly examines visual evidences of abstract thought 
mii'ih't make ,]ud/?7ne'nts concerning abstract concept learning from a 
different point of view from those educators vho work with abstraction 
in the verbal learning mode. 

To ar.STime that abstract thought reaches maximum complexity through 
use with the verbal symbol system exclusively may define human functiqning 

^"^Kuhlman, op. cit . , p. 1005. 
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too grosoly and extiri^aish opportunities for research into a human 
r*'-jL'"ility wLich ii; equal to or greater than other modal systems of 
:omr!iunicNHtI?M. D'jl'.b, e^itablishing an ability trait difference in 
l^^arriifu' a vi.;ual art concept suggest the need to further investigate 
th- ".rait; as uoed in iiscriminat ion learning and concept learning in 
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